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Case presentation. A 17-year-old man with no
previous medical history was admitted after acute cir-
culatory collapse due to ventricular fibrillation during a
soccer game. Basic life support was performed by
bystanders; after arrival of the ambulance the patient
was successfully defibrillated. Physical examination
after arrival at our hospital was unremarkable. A resting
ECG showed an incomplete right bundle branch block,
but no ST-T-wave abnormalities. No laboratory abnor-
malities were found.
The patient proceeded to coronary angiography,
which demonstrated a dominant left system with a short
main stem and normal left anterior descending and left
circumflex arteries; no intraluminal abnormalities were
found. The right coronary artery could not be selectively
catheterized despite multiple attempts. Non-selective
imaging revealed a small vessel without obstructive
lesions. However, the exact anatomy of the proximal
part could not be determined. Electrophysiologic studies
were normal.
A coronary CT angiogram (CTA) and c-MRI were
performed, CTA revealed an anomalous RCA originat-
ing from the left coronary cusp, coursing between the
aorta and pulmonary artery, with significant luminal
narrowing at the origin (Figure 1). The MRI showed the
same abnormality and revealed no other cardiac
pathology.
The patient was referred for stress-rest myocardial
perfusion scintigraphy. He exercised for 16 minutes
(200 Watts) and achieved 88% of the maximum pre-
dicted heart rate without electrocardiographic changes
or chest pain. The myocardial perfusion images showed
a small but significant area of reversible hypoperfusion
in the inferior wall (Figure 2).
The patient then underwent surgical intervention.
The orifice of the RCA was slit-like, with an intramural
course of at least 3 mm. The artery coursed between the
aorta and pulmonary artery for at least 15 mm. An inci-
sion was made into the ostium of the RCA, and an
autologous pericardial patch was used to widen the
proximal coronary artery and the orifice of the RCA. The
pulmonary trunk was transected at its bifurcation and an
incision was made to the left pulmonary artery. The main
pulmonary artery was then anastomosed to the left pul-
monary artery. The defect at the bifurcation and the distal
right aspect of the pulmonary trunk were subsequently
widened with a pericardial patch to prevent any stenosis.
This translocation resulted in a move away from the aorta,
thereby creating more space between both great vessels.
One and a half month after the surgery, the myocar-
dial perfusion study was repeated. He exercised for
14 minutes (180 Watts) and achieved 86% of the maxi-
mum predicted heart rate without electrocardiographic
changes or chest pain. The myocardial perfusion images
showed no signs of ischemia nor fixed defects (Figure 3).
Discussion. The presented case illustrates the
dramatic consequences of this rare congenital coronary
artery anomaly. The clinical relevance and success of
surgical intervention were clearly demonstrated by
repeated myocardial perfusion scintigraphy.
The prevalence of congenital anomalies of the coro-
nary arteries depends heavily on its definition and imaging
modality. It is reported at 0.6% to as high as 5.6%1,2 in the
general population. An anomalous origin of the coronary
artery from the opposing aortic sinus (ACAOS) is rela-
tively rare, with a reported incidence of 0.05% to 0.9%2,3
for the right coronary sinus arising from the left sinus.
A coronary artery arising from the opposing aortic
sinus can take each of five courses, depending on the
anatomic relationship of the anomalous coronary artery
to the aorta and the pulmonary trunk: (a) retrocardiac,
(b) retroaortic, (c) interarterial, (d) intraseptal, or (e)
prepulmonic.2 Retrocardiac, retroaortic, intraseptal, and
prepulmonic courses seem to be benign, but an interar-
terial course reputedly carries a high risk of sudden
cardiac death. Although prospective studies are lacking,
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some studies report sudden cardiac death in up to 30%
of patients,4 usually (but not exclusively) at a young age.
A mechanism for sudden death has not been defi-
nitely established; speculation is that the coronary
arterial flow is compromised by (a) compression of the
coronary artery (interarterial entrapment), (b) restriction
at the site of its orifice, (c) intramural proximal intus-
susception, or (d) kinking of the coronary artery itself.
Coronary angiography is considered to be the gold
standard,5 for imaging. It is however invasive and poses
risks of major complications, including stroke and death.
Transthoracic echocardiography is currently the method
of choice in defining the anomalous origin as well as the
proximal coronary course, particularly in children.6 If
the coronary artery cannot be visualized (due to signif-
icant chest wall interference and intervening pulmonary
parenchyma), transesophageal echocardiography may be
considered.7 The relative invasiveness of the procedure
and the inability to see distal portions of the coronary
tree limit its clinical applicability.
Contrast-enhanced computed tomography angiog-
raphy (CTA) can also be used. It exhibits a high spatial
resolution for mapping coronary anatomy but carries the
risk of ionizing radiation and intravenous contrast
agents.8 Magnetic resonance angiography (MRA) is
costly and time consuming but does not require ionizing
radiation or contrast agents. It provides a three-dimen-
sional image of the coronary anatomy and provides
Figure 2. Technecium-99m-tetrofosmin perfusion scan showing a small but significant area of
reversible hypoperfusion in the inferior wall.
Figure 1. Malignant variant of the right coronary artery
(RCA): the curved planar reformation through the main
coronaries on this CT angiogram demonstrate an origin of
the RCA between the aorta (Ao) and the right ventricular
outflow tract (RVOT). The RCA is significantly stenosed at its
origin (arrow).
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information on adjacent anatomic structures.9 Stress-rest
myocardial perfusion scintigraphy is usually required for
demonstration of a functional relevance of the coronary
anomaly before therapeutic intervention can take place.
Although speculative, proximal (intramural) segment
length, diameter, and shape assessed by intravascular
ultrasound (IVUS) may provide additional information
to guide need for interventional treatment.2
There are currently three treatment options: medical
treatment/observation (b-blockers), coronary stent-
angioplasty, and surgical repair. In our young and evi-
dently symptomatic patient with evidence of ischemia in
the territory of the aberrant coronary artery, we chose to
perform surgical repair, with excellent result.
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